Advanced GPS Technology 
For Automated/Autonomous 
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Test flights of a GPS receiver 
to replace TACAN began in 
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Endeavour undergoing 
TACAN removal and 
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GPS not used for 
ascent. 
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Limited Use Of GPS For 
Orbital Operations, Not 
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GPS will supplement 
or replace TACAN, 
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GPS enhances Shuttle 
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If I can buy an all-in-view 
receiver for ~$100, why use 
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5 Channel Receiver Selection Driven 
by Anticipated TACAN Phase-Out 
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What about the future? 
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State-of-the-art GPS receivers 
have capabilities that would 
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Automated landing. 
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Joint Precision Approach and 
Landing System (JPALS). 
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Automated landings using 
developmental naval JPALS 
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JPALS will play an important 
role in the increasing use of 
unmanned air vehicles. 
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Improved integrity monitoring over 
current 5 channel receiver. 
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What about using relative GPS 
for rendezvous? 



CO 



T3 

CD 

O 

■ 

"O 

CD 

4-4 

ru 

L_ 

o 

CO 

c 

4-J 

CO 


CD 

CO 

CL 

CO 

c 

CO 

to 

=5 

CD 

CD 

CO 

CD 

JD 


a Ttih ijr 

CD 

CD 

i= 

CD 

4-4 

1 — 1 
TD 

> 

CD 

CD 

CD 

C 

■ MBMMM 


cr 


CO 

C 

CD 

4-4 

d 


CD 

s 

>* 

CD 

_Q 

O 

c 


T3 

■ 

4-4 

fU 

Cl 

CO 

E 

_CD 

4-4 

4-4 

ID 

=3 

4-4 

CO 

c 

s_ 

CD 

4-4 

CD 

CD 

u 

13 

o 

E 

E 

D 

O 

ru 

TD 

■ MW 

O 


O 

o 

sz 

sz 

CO 

o 



U 

u 

CO 

CO 

ru 

4-4 

U 


John L. Goodman AIAA Houston Section Annual Technical Symposium 

Page 20 of 31 April 16,2004 



What about using relative GPS 
for docking? 
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On-board precision orbit determination? 
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Use Lessons Learned From 
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Solution availability was an 
issue not seen with previous 
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Fly interim software versions. 
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A close relationship with the 
vendor and good communication 
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Design insight is critical. 
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Decreasing size of electronics 
makes state-of-the-art receivers 
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If future automation or autonomy 
requirements for the Shuttle 
emerae, usina advanced GPS 
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